plete mixture of amino acids resulted in a large suppression of the incorporation. The reason for this effect is also unknown. It may be caused by an imbalance of amino acids since, in a cell-free preparation from E. coli, a balanced mixture of amino acids that reflect the composition of E. coli protein is superior to an equimolar mixture of amino acids. Summary.-A system from developing maize endosperm consisting of washed particles plus a pH 5.2 fraction from the supernatant that actively incorporates leucine-C4 -into protein is described. The system requires a source of energy and GTP. The incorporation is inhibited by treatment with ribonuclease or chloramphenicol. When operating optimally, the incorparation-efficiency is 1 to 2 per cent of the added isotope making this system comparable to the mammalian systems.
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REPRESSION OF AN ACETYLORNITHINE PERMEATION SYSTEM* BY HENRY J. VOGEL INSTITUTE OF MICROBIOLOGY, RUTGERS, THE STATE UNIVERSITY
Communicated by Michael Heidelberger, February 29, 1960 In 1952, it was reported' that an Eswherichia coli mutant (blocked early in the ornithine-arginine pathway2' '), after preliminary cultivation on arginine, will grow without -lag on ornietine-or-argiine but with a -pronounced lag on an ornithine precursor, subsequently identified2' 4 as N`a-acetyl->Lornithine. A study of this lag led to the observation' in 1953 that in wild-type E. coli, arginine antagonizes, i.e., represses,6' 7 the formation of acetylornithinase (which converts acetylornithine to ornithine2' 4, 8) . Similar instances in other amino acid pathways were described in the same year.9 Further investigations with the W. ohi mutant-and a derivative thereof have shown that, on suitable mixtures of arginine and acetylornithine, these organisms give diphasic growth: in the first phase, arginine is utilized preferentially at wildtype growth rate, and in the second phase (after exhaustion of the added arginine), acetylornithine is utilized at a slower growth rate.'d 6 Analysis of this diphasic growth behavior has now provided evidence for the existence of a repressible acetylornithine permeation system. Materials and Methods. Tracer methods: After preliminary growth on glucose-salts medium either with or without a supplement of -arginine hydrochloride (50}g./ml), the organisms were harvested, washed with distilled water, and suspended in fresh glucose-free salts medium to give a Klett reading of 50. Individual suspensions (40 ml) were placed in 250 ml Erlenmeyer flasks fitted with side arms of the dimensions of Klett tubes. Unlabeled acetylornithine (4 mg), unlabeled glucose (200 mg) and the desired tracer were added to each flask. The tracers used were-either DL-glutamic-l-Cl4 acid (2 mg, 75 microcuries, as monosodium salt) or sodium acetate-2-C4 (1 mg, 25 microcuries). Incubation was carried out until a Klett reading of 70 was attained. The organisms were chilled, harvested, and subjected to the extraction, hydrolysis, paper chromatography, and counting procedures previously described.'3 The relative specific radioactivity of the arginine, proline, and glutamic acid from the bacterial protein was then computed, essentially as before,'3 on the basis of their relative molar abundance.
Results and Discussion.- Figure 1 . illustrates the diphasic growth behavior of strain 39A-23 (cf. Vogel'). Arginine is used preferentially in the first phase: at the beginning of the second-phase growth, no arginine is demonstrable in the culture medium; addition of arginine at this time extends the first phase. It will be seen from the figure that the longer the organisms grow on arginine in the first phase, the slower is their growth rate on acetylornithine in the second phase.14 It is inferred that during growth on arginine, the organisms' ability to utilize acetylornithine is progressively antagonized. Since ornithine ( exhibit relatively elevated acetylornithinase levels, higher even than those of the corresponding wild type when the latter is grown on glucose-salts medium without added arginine. It is assumed that the high enzyme levels shown by strain 39A-23R2 upon growth at suboptimal rates reflect relative freedom from repression by endogenous arginine (or an "active" derivative thereof). 15 When wild-type growth rate is attained at an acetylornithine concentration of 1.0 mg per ml, the acetylornithinase level is seen to be partly repressed; under these cir-cumstances, the formation of arginine from the exogenous acetylornithine is no longer rate-limiting for growth and, presumably, an excess of arginine is produced which causes the partial repression. At acetylornithine concentrations of 2 and 4 mg per ml, increasing amounts of arginine are thought to become available and, indeed, the enzyme is further repressed. The facts that, over a region, the growth rate increases with acetylornithine concentration and that acetylornithinase levels considerably higher than those of the wild type are reached under conditions of suboptimal growth rate indicate that the peculiarities of utilization of acetylornithine reflect a permeation phenomenon and not an impairment in the conversion of acetylornithine to .ornithine in strain 39A-23R2.'6
Evidence that an arginine-antagonizable uptake mechanism for acetylornithine exists not only in the mutant strain studied, but also in wild-type E. coli has been obtained in isotope experiments. Since the acetylornithine molecule has several functional groups and is metabolizable, "isotopic competition"'"' 17 was used as a criterion of permeation behavior. It was previously shown that acetylornit4 e exhibits isotopic competition in E. coli:17 when labeled glutamic acid or a suitable labeled glutamic acid precursor is supplied to E. coli under appropriate conditions, the arginine in the bacterial protein will be labeled (at approximately the same specific activity as will be the protein glutamic acid and proline); if unlabeled acetylornithine is supplied in addition, the labeling of the protein arginine will be decreased. It has now been found, as illustrated in Table 2 , that isotopic competi- It is suggested that the inferred arginine-antagonizable permeation behavior of strain 39A-23R2 and W, like arginine-antagonized acetylornithinase formation, represents a repression phenomenon. The substance whose formation is repressed may well be a permease20 of protein character. The preliminary results with strain 1S-14 are consistent with the notion of a repressible acetylornithine permease and, in the light of the behavior of strain B, support the view that the repression of the presumed acetylornithine permease goes hand in hand with the repression of enzymes of the arginine pathway.
The presumed repression of a "constitutive" acetylornithine permease would seem to have a counterpart in tne elicitation of an inducible 8-galactoside permease.20
It is known that fl-galactoside permease and the enzyme 8-galactosidase can be elicited by the same inducer,20 and strong evidence is available that the induction of fl-galactosidase is brought about by an antagonism of the inducer to an endogenous represser of this enzyme.2' Acetylornithine permease under arginine-repressed conditions would thus correspond to jP-galactoside permease under noninduced (i.e., endogenously repressed) conditions.22
General relationships between enzyme repression and induction have been formulated in terms of a unified hypothesis suggested by the acetylornithinase case:
repression would involve the binding of a newly synthesized enzyme molecule to the site of its formation through the agency of the represser (or its "active" derivative) and induction would involve the neutralization of such a binding effect.6 7 It appears probable that the repression of permeases proceeds via the same general mechanism as does the repression of other proteins. A lucid discussion of enzyme repression and induction as cellular control mechanisms has recently been presented by Magasanik et al.23 The repression phenomenon now described may be viewed as a regulatory device that, in conjunction with related known ones, provides flexibility for the cell and tends to preserve its resources.
Summary.-Studies of an Escherichia coli mutant blocked early in arginine synthesis indicated that this organism's restricted growth rate on acetylornithine reflects an uptake phenomenon.
Evidence has been presented that E. coli has an acetylornithine permease whose formation is repressible by arginine (or an "active" derivative thereof). This evidence comes (a) 'Vogel, H. J., and B. D. Davis, Federation Proc., 11, 485 (1952) . 2 Vogel, H. J., these PROCEEDINGS, 39, 578 (1953 Read before the Academy, November 18, 1969 What are the mechanisms that cause living things to differentiate into recognizable species and subspecific entities rather than to evolve into a flow of continuous variation? This age-old question has puzzled evolutionists, and no adequate answer has been demonstrated. One of the reasons for our highly fragmentary understanding of evolutionary processes is that only scant information has been available about mechanisms governing variation in truly wild organisms.
A recently concluded analysis of 20-year experiments on the hereditary mechanisms that separate ecological races of wild plants of western North America shows that coherence is as much a part of evolution as is variation. Even characters of evolutionary entities below the level of the species are held together by coherence mechanisms that are balanced against others producing variation. The fact that the forces of coherence are as integral a part of evolutionary mechanisms as are the forces of variation makes the process of speciation comprehensible.
Studies on the mechanisms of inheritance in wild organisms have hitherto largely been avoided because their inheritance has been known to be relatively complex. For experimental purposes, organisms that have evolved within the protective environment created by human civilization have been selected because they frequently differ in rather spectacular characters whose modes of inheritance are simpler to study. Emphasis has also been placed on the effects of individual genes as they relate to the inheritance of one or a few traits, and on the effects of mutant genes having conspicuous effects, rather than on their wild-type alleles having many small but cumulative effects.
Natural selection tends to discard the average mutant and does not directly operate on single genes, but rather upon combinations of characters regulated by constellations of genes. Races of wild plants are products of natural selection acting through geologic periods of time. They are adjusted to living in arrays of distinct environments and differ by many traits, both morphological and physiological.
GENETIC STRUCTURE OF WILD RACES
In an attempt to fill some of the gaps in our knowledge concerning mechanisms of natural evolution, our group has undertaken to analyze the hereditary structure
